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Hagino et al. Reply: In Ref. [1], we have studied the
behavior of the two valence neutrons in 11Li at various
positions from the center to the surface of the nucleus. We
have found that (i) the two-neutron wave function oscil-
lates near the center whereas it becomes similar to that
for a bound state around the nuclear surface, and (ii) the
mean distance between the valence neutrons has a well-
pronounced minimum around the nuclear surface. We have
pointed out that these are qualitatively the same behaviors
as found in neutron matter [2].
The preceding Comment by Zinner and Jensen [3] dem-
onstrates that point (i) can be qualitatively reproduced even
with an uncorrelated pair of single-particle wave functions
situated around the Fermi level. As we have shown that the
pairing is weak in the center of the nucleus, an uncorrelated
pair wave function and a weakly correlated one should
exhibit similar behavior.
Zinner and Jensen then show that, in the surface, the
uncorrelated pair wave function produces a single bump
structure in the relative distance of the two neutrons,
qualitatively similar to what we have found in Ref. [1].
We, however, argue that the uncorrelated pair only shows a
broad bump structure with a wide width of about 5 fm (see
the panel with R ¼ 2:4 fm in Fig. 1 in Ref. [3]). In marked
contrast, we have shown in Ref. [1] that the correlated pair
is compact in the surface, only about 2.5 fm wide. The
difference in the rms distance of the pair in the surface is at
least a factor of 2 (see Fig. 1 below). It is true that we
missed in our study to contrast the correlated case versus
the uncorrelated one. It would have elucidated even more
the strong and predominant influence of the pairing force in
the nuclear surface. In no way does the force have only
‘‘little’’ influence on the pair wave function.
To demonstrate this more clearly, we show in Fig. 1 the
mean distance of the valence neutrons in 11Li as a function
of the nuclear radius obtained with and without the
neutron-neutron (nn) interaction. One can see that, in the
noninteracting case, the Cooper pair almost monotonously
expands, as it gets further away from the center of the
nucleus. On the other hand, in the interacting case it first
becomes smaller going from inside to the surface before
expanding again into the free space configuration.
Notice that this behavior is not a special case hinging on
our choice of nn interaction (that is, the density-dependent
contact interaction), but rather a generic one, as has re-
cently been shown in Ref. [4] using the Gogny interaction
as well as in an old study with a Yukawa interaction [5].
In conclusion, we examined the correlated and uncorre-
lated pair wave functions and confirmed the strong influ-
ence of pairing correlations in the nuclear surface, creating
a bound statelike structure with a small root mean square
distance between the two valence neutrons.
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FIG. 1 (color online). The root mean square distance rrms
between the valence neutrons in 11Li. The solid line is the
same as the one in Fig. 3(a) in Ref. [1], while the dashed line
is obtained by switching off the neutron-neutron interaction and
assuming the [ð2s1=2Þ2] configuration, which is the same as in
Zinner and Jensen’s Comment, Ref. [3].
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